After initial image reconstruction with IMAGIC, each particle image was corrected for the contrast transfer function (CTF) of the electron microscope, and the x, y positions and Euler angles of the particles were further refined using FREALIGN (Grigorieff, 1998) in order to calculate an improved reference structure. A stable refined structure was produced after 15 iterations of particle parameter refinement and 3D reconstruction (Figures 2A-2E) . The final distribution of Euler angles shows complete coverage of angular space, although there are some preferred orientations ( Figure 2F ). The final structure contained 8164 particles and was determined at an estimated resolution of 21 Å based on a Fourier shell correlation (FSC) of 0.5, calculated between two reconstructions, each derived from one half of all particles in the data set ( Figure 2G) .
Overall, the Kv4.2*-KChIP2 complex is ‫58ف‬ Å tall with two prominent domains (Figure 2A ). The smaller domain is ‫03ف‬ ϫ 95 ϫ 95 Å ( Figures 2B and 2C ), while the larger domain is ‫53ف‬ ϫ 115 ϫ 115 Å ( Figures 2B and 2E ). These densities are held ‫02ف‬ Å apart by eight columns, four that are central and four at the channel periphery that are offset by 45Њ and link the smaller and larger domains ( Figure 2D ).
To establish the topology of the complex, a second structure was determined for a channel variant that carried a mass tag large enough to be visualized by EM at a site known to be in the cytoplasm; thereafter, a difference map with the parent structure was calculated revealing the larger domain to be intracellular (Figure 3) . Thus, KChIP2 (252 residues, ‫82ف‬ kDa), which resides inside the cell, was enlarged by linkage in tandem with 265 residues of green fluorescent protein (GFP, ‫92ف‬ kDa) to produce GFP-KChIP2. Like a similar construct studied by others (Takimoto et al., 2002) , GFP-KChIP2 was found to alter the biophysical function of Kv4.2* in a manner similar to wild-type KChIP2, increasing current density, decreasing inactivation rate, shifting the voltage dependence of channel activation and inactivation, and Figure 3C , pale class averages revealed approximate 4-fold symmetry blue, 4449 particles were included in the structure). Al-(see Supplemental Figure S1 at http://www.neuron.org/ though fewer features were resolved (perhaps due to cgi/content/full/41/4/513/DC1). Thereafter, 4-fold symmeeffects of flexible GFP tags on image alignment or stain try was imposed through five iterations of image proartifacts, see below), the parent and GFP-bearing struccessing by IMAGIC to produce the initial three-dimentures were readily aligned using the four peripheral colsional (3D) structure shown in four views in Figure 1B umns ( Figure 3C , Experimental Procedures). A differ-(bottom row) corresponding to four classes. Reprojecence map ( Figure 3D , green) shows a significant positive tions of the structure correspond closely with the class peak next to the large domain, corresponding in size to averages ( Figure 1B, middle row) , indicating consistency the four GFP appendages (based on the GFP crystal structure, Figure 3C , inset) and thereby indicating that between the structure and the classes. To assess how incorporation of four KChIP2 molecules might create four peripheral columns and the rotunda, using the four internal columns of the hanging gondola as a guide (Figures 4A-4C) . As the EM volume of the the arrangement of KChIP2 subunits was surmised by rendering the surface of the Kv4.2*-KChIP2 structure, membrane domain in Kv4.2*-KChIP2 is in keeping with 
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